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Infrared remote sensing has long been applied to the study of volcanic and gmthcrlml  phenomena. l’hc initial
invcstigaticms utilized single-channel thermal imaging sys[cms,  whereas more recent work has demonstrated the
utility of mul(ispectral  infrared imaging. ‘l’he  temperature and cmissivity  information recover-cd from infrared
radiancc mcasurcmcnts  provide valuable insights into volcanic and gurthcrrmtl processes.

l’hcemissivity  of a lava flow is influenced by the composition and tcxtL[re  of its surface. Recent  work has shown
that the progressive development of silica-rich coatings on basaltic lava flows provides a means for mapping the
relative ages of the flows from multispectral  thermal infrared imagery. Such imaging has also rcvcalcd  that the
Icaching of cations from the surface of flows exposccl to acidic aerosols can lead to a relative enrichment of the silica
content of the surfaces. ‘1’hc detection of this alteration near the sites of former fumaroles  or vents has been used to
map the traces of abandoned lava tubes. Emissivity  variations resulting from variations in texture have been USCCI to
differentiate silicic lava flows of similar bulk composition.

Multispcctral infrared remote sensing has been LKed to map low- and l]igl~-tc[l~pcratL!rc  geothermal features. DLK to
design Iimilations, most thermal infrared (8 - 12 pm) 111 StrLllllClltS arc besl  suikxt for observations of low tcmpcratorc

(< 200 “C) features such as active or rccc[][ly-:lb~tnclc)ncci  lava tubes, ocean cn[ry sites, hot springs, and recently -
emplaced lava flows. “1’hc observation of high tcn~pcratLlrc (> 500 ‘T) fcntures,  sLlch as active lava flows,  lava poncls,
or fumarolcs,  requires the usc of visible [O short wave in fr-arcd (0.4 - 2.2 pm) instruments. Most algorithms for
estimating the tcrnpcratLm of active volcanic fcatLircs assL]rne that a pixel is composed of a }Iigt]-tcr]lpcratllre
component and a component at arnbicnl, or backgroLlnd, temperature. ‘1’bc  tw’mcwmponcnt model is LIscd to estimate
the tcn~pcratLuc  of one component (the tcn~pcratLlrc of the other component must be known to the analyst), and the
fraction of the pixel occupied by this component, given the radiance nwasLlrcnwnts from two or more spcctrml
channels.

Rcccnt  work has demonstrated that volcanic SC)? and ash plLlnws  can be mapped 1[-orn rnultispcctral  thermal infrared
inmgcs. l’kse mapping tcchniqL]cs  arc based upon the dctcution of apparent dccrcases in ~OroL]nd tcn]pcrat Llrc that
rcsLllt from the partial absorption of gro Llnd radiance passing  [hrough  such plumes. Radiative tl-ans(er  II)(K]CIS  arc

LIscd [o estimate the amounts of SC)Z  or ash that arc! ncccssary  to pr(xlucc  tk observed ground [cmpc[-a[urcs. Rcrm)k
sensing is partic L]larly well-suited for the stLdy 01” dynan~ic  vt)lcanic  proccsscs, sLluh  as the tr;tnspor[  and dispersal of
plumes or the adv:Lncc 01 active lava flows,  dLK to the syn~)p[ic view, rapid m(xle ~)t’ data auqLlisition, and rcpctitivc
covcragc  aft’ordrd  by this tcchoology.
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